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(D) analyzing the interaction of all or part of each of said potential amin acids side chains 
from said erouo with all or part of the remainder of said protein backbon e structure to 
generate a set of optimized proteins sequencer. 

31. (Currently Amended) A method executed by a computer under the control of a program, said 
computer including a memory for storing said program, said method comprising the steps of: 

(A) receiving a protein backbon e structure with vMia b lo - roflidue poQitiono: of a desired target 

protein, said protein stmctgre comprising: 

a protein template structure comprising a protein backbone s tructiure and at least 
one non-variablejesiduc: and 
\i) a nluratitv of variable residue positions: 

(B) altering at least one supcrsccondary structure parameter value of said protein backbone 
stmcnirc prior to eotobliBhing a group of pot e ntiokunino ooidn ; 

(C) classifying each variable residue position as cither a core, surface or boundary 



(D) establishing a group of potential amino acid fr&idc chains for each of said variable residue 
position si wh e r e tn - o - firat group for a firot vorioblo pooition has a first s e t of at l e ast two amino 
aoid s id e- ^haww ; ond wherein p nooond group for a fleoond variabl e position Iiaa a o e oond s e t 



of at loaot tsvo difYpront^mino floid aide ohainQ> and wh e r e in paid Goto ar e diff e r e nt ; and 



(E) analyzing the interaction of all or part of each of said amino acid»-sidc chains from said 
group with all or part of th e r e maind e r of said protein bo e l c bono structure to generate a set of 



32. (Canceled Herein) - New Claim 61 

33. (Canceled Herein) - New Claim 63 

34. (Canceled Herein) - New Claim 64 

35. (Canceled Herein) - New Claim 65 

36. (Canceled Herein) - New Claim 66 

37. (Canceled Herein) - New Claim 67 

38. (Canceled Herein) - New Claim 68 

39. (Canceled Herein) - New Claim 69 

40. (Canceled Herein) -New Claim 71 

41. (Canceled Herein) - New Claim 72 

42. (Canceled Herein) - New Claim 73 

43. (Canceled Herein) - New Claim 74 

44. (Canceled Herein) - New Claim 75 

45. (Canceled Herein) - New Claim 76 

46. (Canceled Herein) - New Claim 77 

47. (Canceled Herein) 

48. (Canceled Herein) 

49. (Canceled Herein) 

50. (Canceled Herein) 
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51. (Previously Canceled) 

52. (Previously Canceled) 

53. (Currently Amended) A method executed by a computer under the control of a program, said 
computer including a memory for storing said program, said method comprising the steps of: 

(A) receiving a protein backbon e structure with varipMo - rofliduo poflitiono: of a desired tarect 

protein, said protein structure co.tTtp.ri.sin&: 

i^ a protein template structure comprising a ofotein backbone structure and at least 

one non-variable residue: and 

ii^ a plurality of variable.cesidu-ejjositions: 

(B) altering at least one supersecondary structure parameter value of said protein backbone 
structure prior to establishing a group of potential amino acids side chains : 

(C) establishing a group of potential amino acids side chains for egch of said variable residue , 
positions, wherein a first group for a first variable position has a first set of at least two amino 
acid side chains, and whoroin o o e oond group for a s e cond variabl e position has a s e cond s e t 
of at l e ast two diff e r e nt amino ooid - sid e ohaino ; and 

(D) analyzing the interaction of all or part of each of said amino acids -side chains from said 
group w ith all or part of thoromoinder of said protein bo e kbone structure to generate a set of 
optimized protein sequences. 



CoO 'A- 



54. (Canceled Herein) 

55. (Canceled Herein) 

56. (Currently Amended) A method executed by a computer under the control of a program, said 
computer including a memoty for storing said program, said method comprising the steps of: 

(A) receiving a protein baokbon e a tructurc with variable r e sidu e positions: of a desired target 
protein, said protein, stru c^ ^e comprising: 

i;^ a protein template structure comprising a protein backbone structure and at least 

one non-variable jesidue_Lan-d 

ii) a pluralitv of variabiejpesidue positions.: 

(B) altering at least one supersecondary structure parameter value of the protein backbone 
structure of said protein; 

(C) establishing a group of potential fotamere amino actd side chains for a plurality of 
variable residue positions of said protein, wherein at least one of said rotamorfl amino acid 
side chains is &om a hydrophilic amino acid; and 

(D) analyzing the interaction of all or part of each of said potential amino acid side chains 
from said group with all or part of said protein structure to generate a set of optimize 
proteins sequences, wherein said analyzing step includes the use of at least one scoring 
function. 



57. (Currently Amended) A method according to claim 56 wherein said first and second fl ot s o f 
rotamerfl amino acid side chains are different 
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58. (Currently Amended) A method according to claim 56 wherein said first and o e oond a e te^ 
rotftTn eg$ amino acid side chains are the same. 



ly^iine, and histidine. 

60. (Original) A method according to claims 53-59 farther comprising physically generating at least 
one member of said set of optimized protein sequences and experimentally testing said sequence for a 
desired function. 

61. (New) A method according to claim 30, 31, or 53 wherein said analyzing step comprises a DEE 
computation. 



62. (New) A method according to claim 56 wherein said analyzing step further comprises a DEE 



63, (New) A method according to claim 56 wherein said set of optimized protein sequences comprises 



the globally optimal protein sequence. 

64. (New) A method according to claim 61 or 62 wherein said DEE computation is selected from the 
group consisting of original DEE and Goldstein DEE. 

65. (New) A method according to claim 30, 3 1 , or 53 wherein said analyzing step includes the use of 
at least one scoring function. 

66. (New) A method according to claim 56 or 65 wherein said scoring function is selected from the 
group consisting of a van der Waals potential scoring function, a hydrogen bond potential scoring 
function, an atomic solvation scoring function, an electrostatic scoring function and a secondary 
structure propensity scoring function. 

67. (New) A method according to claim 65 wherein said analyzing step includes the use of at least 
two scoring functions. 

68. (New) A method according to claim 65 wherein said analyzing step includes the use of at least 
three scoring functions. 

69. (New) A method accordmg to claim 65 wherein analyzing step includes the use of at least 
foursc ringfuncti ns. 

633S3-«0ARc8p8.1 1.03 4 



59. (Original) A method according to claim 56 wherein said hydrophilic amino acid is selected from 
the group consi-sting of serine, threonine, aspartic acid, asparaginc, glutamine, glutamic acid, arginine, 




computation. 
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70. (New) A method according to claim 66 wherein said scoring function is an atomic solvation 
scoring function. 

71. (New) A method according to claim 70 wherein said atomic solvation scoring function includes a 
scaling factor that compensates for over-counting. 

72. (New) A method accordmg to claim 30, 31, 53, or 56 further comprising experimentally testing at 
least one member of said set. 

73. (New) A method according to claim 63 further comprising the step of: 

generating a list of additional optimal sequences from said globally optimal protein sequence. 

74. (New) A method according to claim 73 wherein said generating includes the use of a Monte Carlo 
search, 

75. (New) method according to claim 30, 31, 53, or 56 wherein said analyzing step comprises a 
Monte Carlo computation. 

76. (New) A method according to claim 75 further comprising the step of: 

testing some or all of said protein sequences from said list to produce potential energy test 
results. 

77. (New) A method according to claim 76 further comprising the step ofi 

analyzing the correspondence between said potential energy test results and theoretical 
potential energy data. 

78. (New) A method according to claim 30, 31. 53. or 56 further comprising modulating the protein 
backbone structure. 

79. (New) A method according to claim 30, 31, 53, or 56 wherein said variable residue positions 
comprise one or more non-core positions. 

80. (New) A method according to 53 wherein step (c) comprises a second group for a second variable 
position has a second set of at least two amino acid side chains. 

81. (New) A method according to claim 80 wherein said first and second amino acid side chains are 
different 

82. (New) A method according to claim 80 wherein said first and second amino acid side chains are 
the same. 

83. (New) A method according to 30, 3 1, 53 or 56, wherein said at least one non-variable residues is 
Gxed. 
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84. (New) A method ace rding t 30, 31, 53 or 56, wherein said at least one non-variable residues is 
floated. 

85. (New) A method according to claim 30, 31. 53 or 56 wherein said variable residue positions are 
structurally functional residue positions. 

86. (New) A method accoiding to claim 30, 31, 53, or 56 wherein said variable residue positions are 
biologically functional residue po-sitions. 
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